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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
liquid crystal color filter capable of preventing mixing colors 
between adjacent pixels at the time of arraying coloring agents by 
ink jet by applying a coloring agent to the inside and outside of 
each pixel having a surface energy difference. 
SOLUTION: A photosensitive resin layer 3 is formed on the 
surface of a light shielding part (black matrix) 1 formed on a light 
transmitting substrate 2 as a pattern, an water repellent material 
is applied to the upper surface of the layer 3 to generate a 
surface energy difference between the inside and outside of each 
pixel and coloring agents are arrayed on the light transmitting part 
by ink jet using ink jet recorder so as not to generate color 
mixing. Pixels are colored by respective colors of R, G and B by 
the use of the ink jet recorder and then ink is baked. Both ink 
materials of a dyestuff group and a pigment group can be used as 
ink for coloring and either one of them is not specifically 
restricted. It is also available to previously form a resin layer (undercoat) on a coloring part to prevent 
uneveness of a color in a pixel. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the color filter for liquid crystal characterized by applying a 
coloring agent within and without [ which has the difference of surface energy ] a pixel in the approach 
of manufacturing the color filter for liquid crystal. 

[Claim 2] The manufacture approach of the color filter for liquid crystal according to claim 1 
characterized by making the surface energy difference (outside of - pixel in a pixel) in said pixel inside 
and outside into 10 or more dyne/cm. 

[Claim 3] The manufacture approach of the color filter for liquid crystal according to claim 1 or 2 
characterized by applying a coloring agent within and without [ whose surface energy difference of the 
surface energy in said pixel and a coloring agent is 5 or more (coloring agent < pixel) dyne/cm ] a pixel. 
[Claim 4] The manufacture approach of the color filter for liquid crystal according to claim 1 to 3 
characterized by making the contact angle difference in the pixel inside and outside to said coloring 
agent into 30 degrees or more. 

[Claim 5] The manufacture approach of the color filter for liquid crystal characterized by carrying out 
pattern formation of the charge of a repellent whose difference with the contact angle in the coloring 
agent of a light transmission nature substrate the contact angle in a coloring agent is 60 degrees or 
more, and is 30 degrees or more to this resin layer top face after carrying out pattern formation of the 
photopolymer layer by the photolithography method in the approach of manufacturing the color filter for 
liquid crystal, on the protection-from-light part of the light transmission nature substrate with which the 
protection-from-light part was formed beforehand. 

[Claim 6] The manufacture approach of the color filter for liquid crystal characterized by setting to the 
manufacture approach of the color filter for liquid crystal which applies a coloring agent within and 
without a pixel, and making said photopolymer add and distribute the particle of charges of a repellent, 
such as insoluble polytetrafluoroethylene, beforehand after carrying out pattern formation of the 
photopolymer layer by the photolithography method on the protection-from-light part of the light 
transmission nature substrate with which the protection-from-light part was formed beforehand. 
[Claim 7] The manufacture approach of the color filter for liquid crystal according to claim 1 to 6 
characterized by arranging the coloring agent into said pixel by the ink regurgitation of an ink jet 
recording device. 

[Claim 8] The color filter for liquid crystal characterized by this filter being what obtained by the 
approach according to claim 7 in the color filter for liquid crystal: 

[Claim 9] The liquid crystal panel which said color filter for liquid crystal is a color filter according to 
claim 8, and is characterized by having this filter and the substrate which counters and having the 
structure which comes to enclose a liquid crystal compound among both substrates in the liquid crystal 
panel which has a color filter for liquid crystal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the color filter for liquid 
crystal of having used especially the ink jet record technique, about the manufacture approach of the 
color filter of the color liquid crystal display currently used for color television, the personal computer, 
the pachinko play base, etc. Moreover, this invention relates to the liquid crystal panel possessing the 
liquid crystal color filter and this color filter which were manufactured using the ink jet record technique. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display, especially the inclination 
which the need of a color liquid crystal display increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, a cost cut is 
required, and the demand to the cost cut of a color filter with specific gravity heavy in cost is increasing 
especially. 

[0003] Although various approaches are tried in order to meet the above-mentioned demand from the 
former, satisfying the demand characteristics of a color filter, the method of still satisfying all demand 
characteristics is not established. ****** of each manufacture approach is explained below. 
[0004] A primary method is a staining technique used. [ most ] After this staining technique forms first 
the water-soluble polymeric materials which are ingredients for dyeing on a glass substrate and carries 
out patterning of this to a desired configuration according to a photolithography process, it obtains the 
pattern which was immersed in the dyeing bath in the obtained pattern, and was colored. By repeating 
this 3 times, the color filter layer of R, G, and B is formed. 

[0005] The second approach is a pigment-content powder method, and is replaced for a staining 
technique in recent years. This approach forms first the photopolymer layer which distributed the 
pigment on. a substrate, and obtains a monochromatic pattern by carrying out patterning of this. By 
furthermore repeating this process 3 times, the color filter layer of R, G, and B is formed. 
[0006] There is an electrodeposition process as the third approach. This approach carries out patterning 
of the transparent electrode on a substrate first, is immersed in the electropainting liquid containing a 
pigment, resin, the electrolytic solution, etc., and electrodeposits the first color. This process is 
repeated 3 times, the color filter layer of R, G, and B is formed, and it calcinates at the end. 
[0007] After distinguishing R, G, and B by different color with by making the resin of a heat-curing mold 
distribute a pigment, and repeating printing 3 times as the fourth approach, a coloring layer is formed by 
carrying out heat curing of the resin. Moreover, it is common to form a protective layer on a coloring 
layer also in which approach. The point common to these approaches is repeating the same process 3 
times, in order to color three colors of R, G, and B, and becoming cost quantity. Moreover, it has the 
problem that the yield falls, so that there are many processes, furthermore, unsuitable [ with the present 
technique, ] for formation of the pattern of a fine pitch in an electrodeposition process, since [ that 
application is difficult for TFT and ] definition of print processes is bad, since the pattern configuration 
which can be formed is limited — etc. — there is a problem. 

[0008] as the manufacture approach of the color filter using the ink jet in order to compensate these 



fau | ts _ jp,59-75205 f A — said — although there is a proposal of 63-235901, JP,1-217320,A, said 6- 
347637 each number official report, etc., each is still insufficient for the above-mentioned problem 
solving. 

[0009] Among these, explanation is not made by the detail at JP,59-75205,A. Moreover, by the approach 
to show JP,1-217320,A, after producing the black matrix section beforehand, in order to produce the 
part to which ink absorptivity falls separately, a process becomes long. 

[0010] In JP,6-347637,A, moreover, the surface energy of each ingredient Although it considers as a 
substrate side > ink > black matrix side and setting up black matrix side <35 dyne/cm, substrate side 
>=35 dyne/cm, and ink so that it may have the difference of 5 or more dyne/cm from both is proposed 
If the basis of these numerical limitation is not specified, it is not based on the numeric value of 35 
dyne/cm but the conditions of the invention in this application are satisfied, the effectiveness of color 
mixture prevention will be acquired. 
[0011] 

[Problem(s) to be Solved by the Invention] Not to mention satisfying need properties, such as thermal 
resistance obtained by the above conventional methods, solvent resistance, and definition, in addition to 
this, this invention also satisfies ink jet fitness, and sets offer of a color filter with the high dependability 
manufactured by the method of manufacturing the cheap color filter by which the process was 
shortened further, and this approach as the purpose. 

[0012] And offer of the method of manufacturing the reliable color filter for liquid crystal which prevents 
the color mixture between the contiguity pixels at the time of arranging a coloring agent by the 
regurgitation of ink especially using an ink jet, and the liquid crystal panel possessing this color filter for 
liquid crystal is set as the purpose. 
[0013] 

[Means for Solving the Problem] The above-mentioned purpose is attained by this invention shown 
below. In the manufacture approach of the color filter for liquid crystal, this invention namely, within and 
without [ which has a surface energy difference ] a pixel The manufacture approach of the color filter 
for liquid crystal which applies a coloring agent moreover, the manufacture approach of the color filter 
for liquid crystal which makes the surface energy difference (outside of - pixel in a pixel) in said pixel 
inside and outside 10 or more dyne/cm Furthermore, the manufacture approach of the color filter for 
liquid crystal which applies a coloring agent within and without [ which makes the surface energy 
difference of the surface energy in said pixel, and a coloring agent 5 or more (coloring agent < pixel) 
dyne/cm ] a pixel Moreover, the manufacture approach of the color filter for liquid crystal which makes 
the contact angle difference in the pixel inside and outside to said coloring agent 30 degrees or more is 
indicated. 

[001 4] Moreover, after this invention carries out pattern formation of the phdtopolymer layer by the 
photolithography method in the manufacture approach of the color filter for liquid crystal on the 
protectionHrom-light part of the light transmission nature substrate with which the protection-from- 
light part was formed beforehand, The manufacture approach of the color filter for liquid crystal which 
carries out pattern formation of the charge of a repellent whose difference with the contact angle in the 
coloring agent of a light transmission nature substrate the contact angle in a coloring agent is 60 
d e g rees or more, and is 30 degrees or more to this resin layer top face Furthermore, after carrying out 
pattern formation of the photopolymer layer by the photolithography method on the protectionHrom- 
light part of the light transmission nature substrate with which the protectionHrom-light part was 
formed beforehand, it sets to the manufacture approach of the color filter for liquid crystal which applies 
a coloring agent within and without a pixel. The particle of charges of a repellent; such as insoluble 
polytetrafluoroethylene, is beforehand added to said photopolymer. The manufacture approach of the 
color filter for liquid crystal of arranging the coloring agent into said pixel for the manufacture approach 
of the color filter for liquid crystal to distribute by the ink regurgitation of an ink jet recording device 
again is indicated. 

[0015] Moreover, this invention indicates the liquid crystal panel which has the substrate with which it 



counters with the above-mentioned color filter in the liquid crystal panel which has the color filter for 
liquid crystal this whose filter is what is obtained by the above-mentioned manufacture approach, and a 
color filter for liquid crystal, and has the structure which comes to enclose a liquid crystal compound 
among both substrates in the color filter for liquid crystal. 
[0016] 

[Embodiment of the Invention] Hereafter, the detail of this invention is explained based on a drawing. It 
is characterized by making the first invention concerning this application arrange so that pattern 
formation of the photopolymer layer may be carried out on a protectionHrom-light part by the 
photolithography method on the light transmission nature substrate with which the protection-from-light 
part was formed, the difference of the surface energy in pixel inside and outside may be established by 
applying the charge of a repellent to this photopolymer layer top face and there may be no color mixture 
in a light transmission nature part about a coloring agent by the regurgitation of ink using an ink jet 
recording device after that. Drawing 1 -3 show the manufacture approach of the color filter for liquid 
crystal in this invention. 

[0017] In this invention, although a glass substrate is generally used as a substrate, if plastics, such as 
polyethylene terephthalate and a polycarbonate, is also usable and it has need properties, such as 
permeability as a color filter for liquid crystal, and reinforcement, especially an ingredient will not be 
limited. 

[0018] Drawing 1 (a) is drawing showing that by which the protection-from-light part (black matrix) was 
formed on the glass substrate. If the ingredient of a black matrix has protection— From-light nature and 
low reflexibility, it can use a metal, resin, etc. and will not be limited especially. First, on the substrate 
with which the black matrix was formed first, a photopolymer is applied, prebake is performed and a 
photopolymer layer is formed (refer to drawing 1 (b)). 

[0019] As a photopolymer used for this invention, any of the positive type which an optical exposure 
part solubilizes, and the negative mold which an optical exposure part hardens may be used. Moreover, 
the approach of spreading can use a spin coat, a roll coat, a bar coat, a spray coat, a DIP coat, etc., and 
is not limited especially. 

[0020] Although a thing thick [ highly precise patterning of it becomes possible so that the thickness of 
a photopolymer layer is thin, but ] in order to heighten the effectiveness of color mixture prevention of a 
coloring agent is good and is generally based also on the diameter of an ink drop, it is about 1-15 
micrometers. 

[0021] Subsequently, patterning of a photopolymer layer is performed. When the photopolymer of a 
positive type is used, from a glass substrate rear-face side, it exposes through a black matrix (refer to 
drawing 1 (c-1)), and a development is carried out after that. Moreover, when the photopolymer of a 
negative mold is used, it exposes through a photo mask (refer to drawing 1 (c-2)), and a development is 
carried out after that. In any case, after development, pattern formation (refer to drawing 2 (d)) of the 
photopolymer layer is carried out on a black matrix. 

[0022] the photopolymer used for this invention — cyclization — positives resist, such as negatives 
resist, such as a polyisoprene-aromatic series bis-azide system resist and a phenol resin-aromatic 
series azide compound system resist, and a novolak resin-diazo naphthoquinone system resist, can be 
used as they are. 

[0023] Subsequently, the ingredient which has water repellence is applied to the whole surface (refer to 
drawing 2 (e)). As an ingredient which has water repellence, generally it is considered [ siloxane / 
fluororesins, such as polytetrafluoroethylene, silicone rubber perfluoroalkyl acrylate, hydrocarbon 
acrylate, / methyl ] the charge of a repellent, and especially if the contact angle over a coloring agent is 
a thing 60 degrees or more, it will not be limited. 

[0024] If it is a substrate, a black matrix, and the approach that does not affect a photopolymer as the 
approach of spreading of the charge of a repellent, it is possible to choose the optimal approach for 
each ingredients, such as a spin coat, a DIP coat, and a roll coat. 

[0025] Next, as shown in drawing 2 (f), a black matrix is minded from a glass substrate rear-face side, 



and it is UV03. It processes, and the water-repellent film of parts other than a photopolymer layer is 
removed or hydrophilization processed alternatively (the contact angle over a coloring agent is before 
and after processing, and there is an aperture 30 degrees or more). 

[0026] If it is possible to remove or hydrophilization process the charge of a repellent, the approach of 
patterning can choose the optimal approach according to ingredients, such as wet processing which 
used dry processing and alkali, such as laser ablation, plasma ashing, and corona discharge treatment. 
Moreover, if it is possible to carry out pattern formation of the charge of a repellent on a photopolymer 
layer, the lift-off method etc. is effective. 

[0027] Subsequently, each color of R, G, and B is colored using an ink jet recording device (refer to 
drawing 2 (g)), and ink is calcinated after that. It is possible to use a color system and a pigment system 
as ink used for coloring, and it is not limited especially. Moreover, it is also possible to prepare a resin 
layer (under coat) in a coloring part beforehand for the purpose of the color nonuniformity prevention in 
a pixel. Under the present circumstances, although what has the property which cannot absorb a 
coloring agent easily is good as for the ingredient used for an under coat, it will not be this limitation if 
swelling and ununiformity diffusion are not caused. 

[0028] If an under coat absorbs and swells a coloring agent, the patterning precision of the 
photopolymer layer formed on generating and the black matrix of the color nonuniformity within a pixel 
may also be affected. 

[0029] As a resin layer, vinyl polymer, such as polyvinyl alcohol, acrylic resin, a siloxane, etc. are used. 
Under the present circumstances, in order to draw ink effectively in a pixel, it is desirable for the 
surface energy of these under coat ingredients to be high compared with the water-repellent film. 
[0030] The bubble jet type which used the electric thermal-conversion object as an energy generation 
component as an ink jet, or the piezo jet type using a piezoelectric device is usable, and coloring area 
and a coloring pattern can be set as arbitration. 

[0031] Since the symmetric property of a drop is spoiled and a contact angle becomes unsymmetrical 
by preparing a difference in surface energy within and without a pixel, a drop moves to the larger one of 
surface energy. Within and without a pixel, since surface energy is larger in a pixel, the drop which exists 
in a boundary part is drawn in a target pixel. 

[0032] For this reason, the volume which remains on a black matrix decreases and it becomes possible 
to prevent the color mixture to a contiguity pixel. Unless the contact angle difference over the coloring 
agent in pixel inside and outside has 30 degrees or more at this time, by the time symmetric property is 
comparatively good and a drop moves, it will not result [energy required for the value of the liquid 
migration force F defined to become small, and move a drop by F=d gamma/dx (dgamma:surfaceH:ension 
difference, dx: migration length of a drop), is not obtained]. 

[0033] Moreover, migratory [ [Wa obtained from formula Wa =gamma (1+costheta) of Young-Dupre 
becomes large] since energy required for migration of a drop is too large when the contact angle over 
the coloring agent of the charge of a repellent to be used is 60 degrees or less ] worsens. For this 
reason, it is desirable for a contact angle [ as opposed to a coloring agent in the optimal surface energy 
condition ] to have a difference 30 degrees or more within and without a pixel, and for pixel outside to 
be 60 degrees or more. 

[0034] Moreover, it is desirable for the surface energy difference in pixel inside and outside to be 10 or 
more dyne/cm by the same reason. Furthermore, the effectiveness which a coloring agent is damp 
within a pixel in the surface energy difference of the surface energy in a pixel and a coloring agent being 
5 or more dyne/cm, and breadth-comes to be easy and draws a coloring agent from the outside of a 
pixel becomes high. 

[0035] Generally the surface energy in this invention is called surface free energy, when a condition is a 
solid-state that is, it means critical surface tension within and without a pixel, and when a condition is a 
liquid that is, it means surface tension in ink. 

[0036] Subsequently, exfoliation (refer to drawing 3 (h)) of a photopolymer and the water-repellent film 
is performed. The general exfoliation approach of a photopolymer is used, such as being immersed in an 



organic solvent, and being immersed in a developer as the exfoliation approach, after complete exposing 
from a glass substrate front face when the dry etching by dissolution removal, plasma ashing, laser 
ablation, etc. or the used photopolymer is a positive type. It is desirable to use the patterning approach 
of the above-mentioned water-repellent film, and to remove the water-repellent film beforehand before 
exfoliation of a photopolymer layer, under the effect of the water-repellent film, when exfoliation of a 
photopolymer layer is difficult. 

[0037] Subsequently, a protective layer is formed if needed (refer to drawing 3 (i)). It is usable, if the 
inorganic film formed of a resin ingredient a photo-curing type, a heat-curing type, or light-and-heat 
concomitant use type, vacuum evaporationo, a spatter, etc. can be used as a protective layer, it has the 
transparency at the time of considering as a color filter and a subsequent ITO formation process, an 
orientation film formation process, etc. can be borne. The sectional view of the TFT electrochromatic 
display panel which built the color filter by this invention into drawing 4 is shown. In addition, the gestalt 
is not limited to this example. 

[0038] An electrochromatic display panel is formed by setting a color filter substrate and an opposite 
substrate generally, and enclosing a lump liquid crystal compound. TFT (un-illustrating) and a 
transparent pixel electrode are formed in the shape of a matrix inside one substrate of a liquid crystal 
panel. Moreover, inside another substrate, a color filter is installed so that the color material of RGB 
may arrange in the location which counters a pixel electrode, and a transparent counterelectrode is 
formed on it at the whole surface. 

[0039] Furthermore, the orientation film is formed in the field of both substrates, and a liquid crystal 
molecule can be made to arrange in the fixed direction by carrying out rubbing processing of this. 
Moreover, the polarizing plate has pasted the outside of each glass substrate, and the gap (about 2-5 
micrometers) of these glass substrates is filled up with a liquid crystal compound. Moreover, generally as 
a back light, the combination of a fluorescent lamp (un-illustrating) and a scattered plate (un-illustrating) 
is used, and it displays by operating a liquid crystal compound as an optical shutter to which the 
permeability of back light light is changed. 

[0040] Moreover, after the second invention concerning this application carries out pattern formation of 
the photopolymer which added beforehand and distributed the particle of the insoluble charge of a 
repellent by the photolithography method to this photopolymer on the protectionHrom-light part of the 
light transmission nature substrate with which the protection-from-light part was formed, it is 
characterized by making it arrange so that color mixture of the coloring agent may not be carried out to 
a light transmission nature part by the regurgitation of ink using an ink jet recording device. 
[0041] A photopolymer is made to add and distribute charges of a repellent, such as insoluble 
polytetrafluoroethylene, to a photopolymer in the second invention first. To this photopolymer, if this 
charge of a repellent is insoluble, it will not be limited especially. 

[0042] Next, pattern formation of the photopolymer layer is carried out like the first invention on a black 
matrix using this photopolymer (refer to drawing 2 (d)). 

[0043] Subsequently, although spreading of the charge of a repellent, patterning, and exfoliation were 
performed in the first invention, in the second invention, this process becomes unnecessary, an ink jet 
recording device is used immediately, and each color of R, G, and B is colored and calcinated. After that, 
a protective coat is formed if needed like the first invention, ITO and the orientation film are formed, and 
the color filter for liquid crystal is created. In addition, about the usable ingredient after the process 
which makes a coloring agent arrange, and an approach, it is the same as that of the first invention 
[0044] 

[Example] Hereafter, an example explains this invention concretely. 

[0045] On the glass substrate (the Corning, Inc. make, 7059) with which the [example 1] black matrix 
was formed, beforehand, the spin coat of the alkali soluble photopolymer (the product made from 
Hoechst SHAPAN, positive type photoresist AZP4210) with which it has carried out internal [ of the 
fluorochemical surfactant (Sumitomo 3 M company make Fluorad FC-430) ] 0.5% of the weight (as 
opposed to the solid content of a photopolymer) was carried out so that it might become 2 micrometers 



of thickness, and 90 degrees C and prebake for 30 minutes were performed in the warm air circulation 
drier. 

[0046] Subsequently, after exposing through the black matrix from the glass substrate rear face with the 
light exposure of 110 mJ/cm2 (38 mW/cm2 x 2.9 seconds) and carrying out immersion rocking for 80 
seconds into an inorganic alkali developer (the Hoechst Japan make, AZ400K developer, 1:4). rinse 
processing was performed for 30 - 60 seconds in pure water, and the surface energy difference was 
established within and without the pixel by forming a water-repellent resin layer on a black matrix. The 
outside of a pixel of the surface energy of pixel inside and outside after the water-repellent resin 
stratification was before and after 55 dyne/cm in 10 - 15 dyne/cm and a pixel (on a glass substrate) (on 
a resin layer). 

[0047] Subsequently, after the pigment ink of surface energy 40 - 44 dyne/cm colored the matrix 
pattern of R, G, and B using the ink jet recording device (the Canon, Inc. make, BJ10E **), 80 degrees C 
and baking for 30 minutes were performed. Then, the water-repellent resin layer was removed using the 
oxygen plasma, and the color filter for liquid crystal was created. Thus, when the created color filter for 
liquid crystal was observed with the optical microscope, the color mixture between contiguity pixels was 
not observed. 

[0048] On the glass substrate with which the [example 2] black matrix was formed, the spin coat of the 
alkali soluble photopolymer (the product made from Hoechst SHAPAN, positive type photoresist 
AZ4903) which mixed a naphthoquinonediazide sulfonate and phenol novolak resin was carried out so 
that it might become 8 micrometers of thickness, and 90 degrees C and prebake for 30 minutes were 
performed in the warm air circulation drier. 

[0049] Subsequently, after exposing through the black matrix from the glass substrate rear face with the 
light exposure of 330 mJ/cm2 (38 mW/cm2 x 8.7 seconds) and carrying out immersion rocking for 200 
seconds into an inorganic alkali developer (the Hoechst Japan make, AZ400K developer. 1:4). rinse 
processing was performed for 30 - 60 seconds in pure water, and the photopolymer layer was formed on 
the black matrix. 

[0050] Subsequently. 1% solution (solvent: a perfluoro alkoxy fluoride. Sumitomo 3 M company make, PF- 
5080) of amorphous fluoropolymers (the Du Pont make, TEFLON AF1600) was applied to the whole 
surface using the spin coat, and the water-repellent film was formed. The contact angle over the 
coloring agent on the photopolymer layer at this time (outside of a pixel) was 80 degrees, and the 
contact angle over the coloring agent in a pixel was around 20 degrees. 

[0051] It is UV03 of high power from the glass substrate rear face after performing BEKU in a warm air 
circulation drier if needed. It processed and hydrophilization processing of the water-repellent film on a 
light transmission part was carried out. Subsequently, after pigment ink colored the matrix pattern of R. 
G. and B using the ink jet recording device (the Canon. Inc. make. BJ10E **), 80 degrees C and baking 
for 30 minutes were performed. 

[0052] Next, after performing vapor washing processing for 30 - 60 seconds using a perfluoro alkoxy 
fluoride solution, oxygen plasma treatment was performed and the photopolymer layer was exfoliated 
from the black matrix. Thus, when the created color filter for liquid crystal was observed with the optical 
microscope, the color mixture between contiguity pixels was not observed. 

[0053] On the glass substrate with which the [example 3] black matrix was formed, the spin coat of the 
alkali soluble photopolymer (the TOKYO OHKA KOGYO CO.. LTD. make, positive type photoresist PMER 
P-AR900) which mixed a naphthoquinonediazide sulfonate and phenol novolak resin was carried out so 
that it might become 8 micrometers of thickness, and 90 degrees C and prebaking for 20 minutes were 
performed in the warm air circulation drier. Then, after exposing through the black matrix from the glass 
substrate rear face with the light exposure of 152 mJ/cm2 (38 mW/cm2 x 4 seconds) and carrying out 
immersion rocking for 1 minute in an organic alkali developer (the TOKYO OHKA KOGYO CO., LTD. 
make, PMER P-6G), rinse processing for 15 - 30 seconds was performed in pure water, and the 
photopolymer layer was formed on the black matrix. 

[0054] Subsequently, the silane coupling agent solution (heptadecafluorodecyl trimethoxysilane, the 



Shin-Etsu Chemical [ Co., Ltd. ] make, KBM7803, a solvent: a perphloro hexane / 1 t 3-HXF mixed liquor) 
was applied to the whole surface using the plasma polymerization or the spin coat (when a spin coat was 
used, 70 degrees C and prebake of 1 hour were performed in the warm air circulation drier), and the 
water-repellent film was formed. 

[0055] The contact angle over the coloring agent of this charge of a repellent was 100 degrees or more, 
and the contact angle over the coloring agent of a substrate (glass) was 20 degrees or less. When a 
siloxane layer was given to a substrate, the contact angle over a coloring agent was 70 degrees, and the 
difference was 30 degrees or more also in this case. 

[0056] Then, after carrying out hydrophilization processing and pigment ink colored [ removal and ] the 
matrix pattern of R, G, and B for the water-repellent film of a light transmission part using the ink jet 
recording device using the excimer laser, 80 degrees C and baking for 30 minutes were performed. When 
the color filter for liquid crystal which created a photopolymer layer and the water-repellent film after 
exfoliating was observed with the optical microscope, the color mixture between contiguity pixels was 
not observed. 

[0057] Particle-like polytetrafluoroethylene was added to the alkali soluble photopolymer (the product 
made from Hoechst SHAPAN, positive type photoresist AZ6112) which mixed a [example 4] 
naphthoquinonediazide sulfonate and phenol novolak resin, the surfactant was added if needed, and 
distributed processing was carried out by MIKKUSUROTA. 

[0058] Subsequently, on the glass substrate with which tantalum molybdenum is vapor-deposited by 
100-micrometer thickness on the whole surface, beforehand, the spin coat of the photopolymer which 
added the charge of a repellent and was distributed was carried out so that it might become 1.5 
micrometers of thickness, and 90 degrees C and prebake for 30 minutes were performed in the warm air 
circulation drier, subsequently, 100 mj/cm2 light exposure — a photo mask — minding — exposing — 
tetramethylammonium hydride 2.38% — after carrying out immersion rocking for 1 minute into a solution, 
rinse processing was performed in pure water and pattern formation of a photopolymer layer was 
performed. 

[0059] Next, the substrate was immersed in the acidic solution (principal component: phosphoric acid), 
and the tantalum molybdenum of a part without a photopolymer layer was etched. Next, after using the 
ink jet recording device like examples 1 and 2 and coloring and calcinating the matrix pattern of R, G, 
and B, the photopolymer layer was exfoliated by the oxygen plasma. Thus, when the created color filter 
for liquid crystal was observed with the optical microscope, the color mixture between contiguity pixels 
was not observed. 

[0060] It calcinated by applying a rebound ace court agent (the Shin-Etsu Chemical Co., Ltd. make, X- 
12) to a [example 5] light transmission nature glass substrate (Corning, Inc., 7059) completely. 
Subsequently, after vapor-depositing chromium on the whole surface, the FOTORISO process 
performed patterning and the black matrix was formed on the under coat. 

[0061] Then, the photopolymer which was used in the example 3 on this substrate formed [ black 
matrix ] and with which it has added and the charge of a repellent is distributed beforehand was applied 
to the whole surface, it exposed from the light transmission nature substrate rear face, and pattern 
formation was carried out so that it might become 1.5 micrometers of thickness about a photopolymer 
on a black matrix. 

[0062] Subsequently, the ink jet recording device was used like the above-mentioned example, and the 
matrix pattern of R, G, and B was colored and calcinated in color ink. Then, after exposing from the 
glass substrate front face and solubilizing a resist, immersion rocking was carried out in the developer 
and the resist was dissolved. Thus, when the created color filter for liquid crystal was observed with the 
optical microscope, the color mixture between contiguity pixels was not observed. 

[0063] Pattern formation of the photopolymer (Hoechst Japan make which has not added the charge of 
a repellent) used in the example 3 on the glass substrate with which the [example 1 of comparison] 
black matrix was formed was carried out on the black matrix by 1.5 micrometers of thickness. The 
contact angle over the coloring agent on the photopolymer layer at this time was 35 degrees, and the 



difference of the contact angle over the coloring agent in pixel inside and outside was 30 degrees or less. 
[0064] Next, the ink jet recording device was used, in pigment ink or color ink, after coloring and 
calcinating the matrix pattern of R, G, and B, the photoresist was exfoliated from the black matrix by the 
oxygen plasma, and the color filter for liquid crystal was created. Thus, when the created color filter for 
liquid crystal was observed with the optical microscope, the color mixture between contiguity pixels was 
observed. 
[0065] 

[Effect of the Invention] As mentioned above, the color filter for liquid crystal with the high 
dependability which does not have color mixture by this invention can be easily manufactured by the 
cheap approach by which the process was shortened. Moreover, the outstanding liquid crystal panel 
possessing this color filter for liquid crystal by this manufacture approach is offered. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ** type explanatory view showing the manufacture approach of the color filter for liquid 
crystal by this invention. 

[Drawing 2] The ** type explanatory view showing the manufacture approach of the color filter for liquid 
crystal by this invention. 

[Drawing 3] The ** type explanatory view showing the manufacture approach of the color filter for liquid 
crystal by this invention. 

[Drawing 4] The type section Fig. of a liquid crystal panel. 
[Description of Notations] 

1 Black Matrix 

2 Glass Substrate 

3 Photopolymer 

4 Photo Mask 

5 Water-repellent Film 

6 Ink Jet Recording Device 

7 Ink (R, G, B) 

8 Protective Layer 
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vHJ^X^SSUSSbfc. C©J;3KbTfP*l/fc«ft 

[0 0 5 3] ^?y^7h'J^70»*« 

* hb^X h-PMER P-AR 9 0 0) &BIJP8 Mm 

■C, 2 O^MO^U^-^Sfrofc. ■*©«, 15 2m 
J/cm 1 (38mW/cm* X 4fJ>) ©@7fc&T?#7 
X»fiSM^7"7y^V.hiJi'^^bT@)tU > # 
«7;fc&yWW* OMHfcfciiMfcK. pmer p- 

6G) bfc«, i|5E*<PT?l 5-3 0 

[0 0 5 4] JfcV»T, ->7>*yyj>y»l»tt CvT* 
^f*7WDf->;i'h , J^ h*->->7>, «®<b^X 
ItttS, KBM7 8 0 3, &|£ : A-7DD^>/ 
1. 3 -HXFS-&&) «:/?;*V*&asntt;*K> 

ftttflLMHMCJMi'f'-c7 ot, iwmo^wc-** 

[0 0 5 5] £©&*#&©«68JK#^S&M3ttl 
0 0° iW±T*0. T* ©*MMWfc*fr*» 
M3tt2 0° WT-e$ofc. T*fc5'nsMJ->JBftJ|b 50 
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3 0" El±TJ&ofc. 

[0056] *©«. x*->vu— y-ftfflViTjtaia 

hGMftBe/BV>?|(*K >?CJ: t), R, G, B©v 
hy*X/t*->ft»6Lifc«, 8 0*C, 3o#ra©& 

[0 0 5 7] [HJ6094] ^•7h*^>5'TS?KXA* 
>«x^r-;p*J:^7x>'-;i'/#5y^»IS*JB'&b 

fe7;u*UBisi©®jtft«Mg K^hv't/^m 

#5HB7* hU-^XhAZ 6 112) £«&?«©# »J 
T-h^^JP^-DX^b^SrmJPb, Ml:^t;T#i& 

[0 0 5 8] #CV»T?. ±m\Z^>^)^V^>i)^l 0 
0 /imffT!JIB»bT**^f5xat«J:fc*6*>i;«>» J® 
»«bfc*3Ktt»re*flt*l. 5/imt 

*C, 3 0#ffl©7*l"<— ^Sffofc. Jfcwr, 10 0m 
J/cm* ©gftST?* hVX**^bT«KU x 

«&7fctt8f|gJi©/^->JBM£&fTo&. 
[0 0 5 9] #cfc, : U >») 

mz-1 >{7i?x.y hlE^SMSrfflViT, R, G, B©V 
±D!S3ttt»IBS&SlI«tbfc. £©«fc5fcbTffr£bfc 

ttft/B # ? - 7 * - «t o mm b t 

[0060] mmw5] ftaiitttf^xas d-- 

>^*L 7 0 5 9) fcA- h*3- hjtfl <««flS*XjWfc 
m, X-12) S^ilfb, !K^=fefTofe. ^CViT, 

[0061] •?-©«. *^5v^vhy^^»dE»as« 
±fc*»«3-ctt«b«:, *6*i;«)»*tw©asaD, 

^»bT*«>^)tttmil*±iStcm^b, 

[0 0 6-2] ^IriT?, ±E*lfi«tPI*K-f >^^x-v 
H«!fM6«*JBV»TSft»-f>^KJ:D, R, G, B©v 
hy^^/x^->*«fi, SWJbfc. -t©», ^7^1 
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[0 0 6 3] IVctSmi] -f^yp-vhVZXOJ&f&Z 

A©g«3 0° ^TT?*oit. 

[0 0 6 4] #C»C, -f >*5?xv hflg«SB&fflV>Tlt 
»-f >***V>tt*»-T R, G, B©Vh 

[0 0 6 5] 

[S&BJ©#I&] ±lH©«k3C, *»BJCJ:-pT, jg£© 
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